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ABSTRACT : PURPOSE: To execute complete slag off without releasing harmful gases, such as 

gaseous H 2 S and gaseous SO2, generated at the time when the slag of a blast furnace is 
subjected to a water granulation treatment. 

CONSTITUTION: This treating equipment has a primary cooling column 21 which cools 
the waste gases 6G contg. the gaseous H 2 S and gaseous S0 2 generated by the water 
granulation treatment without generating steam by bringing primary cooling water 21 W 
having a high temp, and these waste gases into counter current contact with each other, a 
secondary cooling column 22 which cools the primarily cooled waste gases 6Gj down to 
about the outdoor air temp, by supplying secondary cooling water 22W of a low temp, to 
the waste gases and bringing both into counter current contact with each other, a wet 
process electrostatic precipitator 7B which removes the fine water drops suspended in the 
secondarily cooled waste gases 6G 2 and an induced draft fan 26 which feeds the gaseous 
substance 6G3 in a satd. state after being subjected to dust precipitation back to the blast 
furnace. The waste gases are cooled without generating the steam from the cooling water 
in the respective cooling columns and is returned to the blast furnace. The gaseous H 2 S 
and gaseous S0 2 are subjected to the slag-off by a desulfurizing material in the blast 
furnace, by which the release of the harmful gases to the atm. is prevented. 
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^X«:fiSfn^Si<0??2g%C0^l,^x(*:t-r-5 t fc3lr^o Q 

[0 0 3 9] ±§2b;tr<h<. X^2J^2 2A^igifl 
£tt-5x:#;?£i3W#x6G2 roffiJSIJ. 3*^*2 2 

wro^s&ia^ic^ n i ot<t K>m< zntn,\ zn 
it. r.^mmn7,&G, ojas<»:x*?ffa)7K2 2WW 

6G 2 fC«i;-r>TjS^m^^7 B^^iiSn-54c?fi 
tfT+ft£Tji<0, frffi(Di&$kt)mmZtlZ>Z.£{Ztt2>fr 

6T-$>&. ten, mx\t-^m^2 2 £.mj5;mm.mm 
m7 BtsraicLTiauT^-g.^, iS5*;mSl#ia« 7 B 
&-jz}fimm2 2w±gBfcffie-rn«. ^x«asgg7 

[0 0 4 0] fcttg^mttl 7 BW^fCli. *iKOft 

m^fcmmffi&fc&rz&ft&/>m)&-$tiz>£.oiztji? Q 

T(.^. ^-Ofci*. «ffi(0±^f|-X^U-^S7m^ 
ttetl. -^231^2 2(C«|&$nfc-^23J7k2 2W 
<tl^brr«*2 OwASi&^lcjSbT^S^&jsns. 
-©J: a 7 B lZi$®JJX$:mihTZ>tf> 

[0 04 1] C©«?IMI2 6I1 SJCmft«^7 
B^eega}$*afc^X^:6 G.i ^SJ^Sft 2 CiiSS 1+ 
-5 t^tc, ^sagi^H 5 S£tH X 6 ^± 
ELt— 5fc»i3l«2 1. x^^2 2*5«tD:S£Cmm 

msifit7 Brt-N.»is^:K5ir^=t-5icfiifig-rs. 8c-ei¥L 

<jdi^^>^. K3l^|fflSS2 6IC«toTiii3UU$n^^X 
£ft&H 2 S^fX^SOj ^Xi£SaacO/i«<)(w^A$n 

w^tfx^^Lua^itsn-s. ^cfc. ^giai®m2 

»<Sffij 1 3 (C*JHT©3l;*njt 3 3 6 Nm" /ttlZtS'Z 
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[ 0 0 4 2] t:w. ±jELfcrt<*w^6fe»ai 

»«!Kltt5(-45t^Tt>*Sa>»4c4A«iH#an-&. - 
«X«Jat6R7(3*>UTttft?ftiJI«f2 1. 2 2(1*3 

2 IC, tfBttl 5T^(7)X7^1 4rt* 

Hfo&Sn, ffl)US**<t- A*— 7D- LTigj©*ffi2 7 t 

SH2 s^RBsn, tnft*t*;*7?#UHMK3tt 

»iS«2 7(Oj£«(cjBiofcX7i/ttilE«**:LT 

7>rM-gl2 8TiGa$n^SfiiS?g2 8 v to* 
#8l«JSfc*TS0. B*»2 9KSAan*. 

I 7 KcfcoT&tfjan/iX^ 1 4C6*#<tt* 

1 8 v *>a*«2 9(:iA^n^.o 

[0 0 4 4] Hii:«Lt-*»a«2ii:s$ 

fc»<z>8 8t:0"*?ftaj7K2 iwi»J)f:j:oT4i;ft 
Jgfg7fcT*D, iint)I*ffi2 9l;M^n5 0 te*5* n 
*»U*2 2lCJB*ofc-*?&aiK*2 2 v 
<B*lB«iSfe#*7 vli % 2 1 K-#:«MJI#2 

1 W£0tlftT«ft*ft2 3(C&Aa*l£. U:^T, 

JtELft*, issmam^si 7 B 2 2^1 

toS<fc5HiaHLfct-rst, —*?&UIJSg* 2 2 v t« 
7 v£#B^T*£ «69»*3^ 

[0 0 4 5] iB*ffl2 9K|?«Sn&fi*2 9 vtt*&* 
#>;/3 OKcfcoT, SI3 0l5]iRffl*^aieS8{Ci^e 

n^>o c<D»usgB8tt, ±aiR*»ai*8 Ats/y^ 

8 Bi»J@iK*?&lJJ5 8 C*>6&oT^5. 
*»ffl«8 Att»filcz)S2»!S|B-e*0. i&*2 9v(£>3: 

a an. ^56®^(ci:oTig*2 9 v&ftm-rzjioiz 

[0 0 4 6] d a>4caaffi>»f JtKftiK^AfSM! 3 
^>^3 1 {I<fcoT«*7klfi8 a^6^yi/-B9Bl:« 

*aan*. *otttttfisEUfcr<t<. g^c4 8h>/» 

K&ttS. a*(OM4Ali0 3^'>7i7t-8Bi:* 
Aan> 7>fJ^-J?H2 8^X7yil?jBie>l 8^6 



(7) nmw-s 2 \ 5 2 4 3 

12 

^CiASnTSiBttOitBeeL, Sfc. >r 
7h8s iCffiOf-ntfc-r-f 7x h U fc'a. — *-8 d ^ U— 

[0 0 4 7] y 7 ft"8BTjWtSnfcft*4Attt 
— A— 7P-LTByiHl«*»ai«8 C^WASn. ^Isl 

«K*»i»*8AtMi;g{ii-c*flian-5. :«»*4A 
t43 5t;&^L4 orjcKaanr^o, »*i8c*> 
ei§m^>y3 2tCcfcoisiodjan. 0 1 <7)#/Kt§ 2 3 

70 T<7)-;fc?£Jj]7k2 lWiltfffl^n^ MBS 
*»ljl«8 Ca«ft*«2 3 <fcQ fcJfc^ffifilcRW-sn* 

[0 0 4 8] chd^T. ft*«2 3i:it #*4A£nij 

au/t— *»«**2 2 v*ftB«afe#*7 v*«rs 
n, x«ffl*<oH?«jffl^Bie>nT^^. u**u 

«tt«Fl^Ranfc*3R»*«*<5ilt, StS*S15^«8 
M2 7^&fc«r0ftjfep&%££, X9^lfKe> 

i 8 ^ b»ffi$n h 7 ^iiisnfcx 7 ^%Hit 

20 fcfttfi$>Z>ZLii % 3^JCttlHliKfi*?&*«lB8lC*5^T 

ftfttttans. 

[0 0 4 9] »«7fc2 ott3K&tcWAansxasffl*T? 

*t»T*Hi3 0 < C«2/ET&0, &rt£fi§^-f J: 0 
t>Bffijf**ffi;H. Lt#ot, »2 0^C«At 
^Cfefc^TIt »*>ffi^B**<«#£an*«3fl;:« 

ai«2 2 j f>asc«ft«««7 Bic«»an*. - 
^*at>a^T*s. l^ot. 

* 2 1 WSftKt*tS*8B 3 4 £ LT^Wi 2 3 K 

£P*2 lWtLTffifflt5±5(:fel/T^*. 

[0 0 5 0] Srtt*&£*W2 3(C^«*S 

T^xt, -^9*2 l\VfiO*fttLT8 h>/»*« 
40 «T?**>!:l*T«c<, =jfc»Jpl|E2 2*6RShfc»5 
3X:<DZL#il$$9)&fr2 2 v^3 5 t C^Cl^U4 0 

4 AOKBict>*#a««^2:A(-e*«. asc« 
m.$kmm7 ba* estop i ^fs^ffian**»tt3 or 
<&##x6Gj «c**nfcfifnm»T*o. toiBM 

A«0. 0 2 7 2 kg*/kgK)S^x 3 3 6Nm 3 
2 9kg/Nm 3 =1 2kg/Wt^o/cJ: 

[0 0 5 1] lsIiHa*?&aiKH8(Ci3^^T* 

»"r*jRa«tt»3 f 4ookg/ / ; ) 4 x^^irrjatf> 
so i 8*»e ^*SigcoBaiciKiuan^/K5tfi(irj i . 
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0 0 0 kg/(tt*<i. —Jj\ i.fE^.AHtWS8 ACO'tS 

mtf>-?3 i ^iS/KW2 9coi£us*>y3 2 ^co-^n-?-' 

ft« 5 0 0 k u/'A$>Z>. -•£.tfiW®2 2 iiSJC 

-I 00+1. 000 = 4. 4 0 0 kg/^tft0. 8r& 
*2 0 C0*£g(i. 4. 400 + 500 = 4. 900kg 

[0 0 5 2] tC^T. ±t2Lfc#X*!>lJ?(!g{17£frL 
- < • *<ft«2ff KiS 5 »*£fi|^fcfi£*<Z)^*:«iSSISiS 
!:^;t»Tt>«W/tccDSi*&lifT*pn?> 0 -^coiH]iKia*?fr3i 

KK8 11 h6dL/i*.H4X7K?ftiJJ^8 AC0<£.£*rbTU£ 
COT. Wr«*li-cC03ElaJiR*^aiJ^8 
^COigSfc. iS4c^231(PfC0 2, 8 0 0 k g /^igScojffe 
«<h. 1. OOOkg/^gSohyy^^O. 5 
0 0k g/frCOJt/fc 6 0 0 k g/#CO*«HAS 

StC0^5gC0&Bl 4. 9 0 0 kg/MMt^>g^* 20 
0. ft5 h>/ / y>corr«*^«*&$n-5. Cleocin 

[0 0 5 3] U \-.<n£olzmf$.Ltzft&J1xmWI£ffilZ 

?§f? 3 co7k#i!if£ btf««x 6 co^MSicffiffl L 

f^^i^fcLjt&CO&^n-C^-S. 
[0 0 5 4] 1. 5 0 0t&HUl, 5 5 0X:co^^3 

immmzftTJkftaim&m 5 co*#a 9 a izw&z 

n. @<Kig*#«l8fS8coeSSi#>-7-3 ltcJ; 02I!U$ 
nfcfr* 4 £ X y U— E 9 B j6»6, gfcft LTJ^13J * 
iSfSmitfi^lC/kflM® 1 OICfgA^n. ?fe*4^jg*o 

A^CO?f}*4 J ^<S^7fc 1 1 {ijSJiflCOig^ 3 K&fiiLT. 4? 
ft9 0 0 k g/5J-co*Sim^5g3i$-ti-^*t. igA-r** 
Mt«JC^j9 3"Cco^^X6 t?^0. «l{Sil3^e- 
:>Wft£PJS2 1 ^iSfrtxZ. 

[0 0 5 5] *.mfCKV>-mtf&ftm$:&Z.LXH! tO 
2 m&3 <»:ffi*4 LO&ttifcfelZiS^ 



t*W)¥ 8 - 2 1 5 2 1 3 

;</ 

[0 0 5 6] -//. *»2ttfcX7^fcmitf^-r&MSi*j 
4c 1 1 lZWt>tlT9r8to 1 5l;§3tl. X>iJa-D> 

Wsn-£>o afswi 5o*irfJ&&is&/k«iZ7y/j<$£-5 

T*30. ifiiSffi 2 7ir»LTOTAtflslfeK^AiS;c07-f 
J^-Si2 8 i:i0»iSn. ffiifi** 2 8 v (Jffi**§ 
2 9 ICftASn*., ft*. &iit®2 7CO&ICIliE4*(CX 
7yi<(SSSA<. ffiia«J2 7|*I©ieSiacD*(tW(Z7jc6?=« 

1 o^msn-s. 

[0 0 5 7] 1 3 £±ffti*#X 6 (CiEA-r* 

Hs S^XIJM^tf6 0 0 Dpm, S0 3 #X(il0 0 

&*iS£#-pTB&{bLTU&7&<. tl^M 1 3 £ _k#-r Q 
srplKQMHigl&U 3 6 5Nra ! /^=29 3kg/ 
5>CD<gfi&7K£#:«Mgl 0JCRLT. ft 9 Ot:coii:l£fi&fu 
«9gCD^^X6Gi^:oT-^«lJ^2 1 COtfrtfXgA 
□ 2 1 a^ASn?.. 

[0 0 5 8] 2 1 K*$^TIUfc*gl5 3 4 CO 

ift**§2 3^"i>— ^JJJ^>y2 3 p(C<fc90iJ;UJ4 5 
X:<7)-^^2 1 WA«8 h>/»T»*«tfen. » 
i4l*0M&P 2 1 b^6«*&$n-5. H 3 StfX^SO; 
#X££-A,0|;#X6 Gtt2H»SrJKBEbfctt^«B2 1 
d. 2 1 d (Cffc)o«to(CUT±#T.5— A". 

2 lWttftttW«2 1 d^Edtigi^. ce>£S*t 
»X6 Gtefai&t£M.j$.cr>}?tWtffjit£tl, «WX6GC0ffl 

•5. 

[0 0 5 9] tt^X«H)0 2 1 b*^^tt5$n-5.-*«V 
ai*fc#X6G, IJH 2 S^SO : ^X^<*cfc** 

t?*-575i, *coiastift5 5t:Tabo. — ^ij*2 1 

WC0 4 5^:^:0 1 CCISZgJSV^cot^-So —^7, t*^ 
X6 Gt«*3^BiL,/i-^a)*2 l\VI3:ft8 8"CJC#S 
-r^>. «TC0R{JIC±i;^)^iHS^S{+5 5 8 kg/»T** 
»^iftNfCOS^M^>/cCUCOT-^?fra)*2 1W 
frZ<Dm$£&lZlZt/uiits:<. ft5 5*CC0fiafn«!(g-C- 
•AlfoWm2 2s\mtii2tlZ>. ^c*3. -M«2 1C0T 
fi6cOfflt?asoicli— ^i?7K2 1 wco^fitgfiS*^^ 
S*0. cnecofflgcojict,^. OOOkg/5i+5 5 
8kg/^=8, 5 5 8 k g/^C0-^aiffi*2 1 v 

{t^mm&m 5 coja*ffi 2 9 irssn-s. 
[0060] — ^ai#^/x 6 g. it-^mm 2 2 CO 

tlf^XiSAP 2 2 a*6«A$n. ^M6 2 2©<P 
&(C^ttfcSi^*«*SPTfe-5X7 p U-^S2 2 b^«i 
ft 3 0^00^*20^-^51^2 2WtLTM2 
n^.. - AftW*2 2WtiJ^«K^2 5C0^fX?ftflit«:2 5 

acorarai€ri£fiia-r2>r B iic-iX:^i4)t)f^x 6 g, tfttftte 
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[oo6i] £-<r, »A*tifc5 srco-^^aiflH/ZT. 

^LTSiffi-T^TK^. -*»iJI##X 6 G. iZ(f t>t\rz 
ykr&t5£l£3zik&/)\ xu ^ ^ 2 4 A ^iti^-T^ra*! 
(CB^Sn*. C(OI'J ^ 2 4 AT€tti»6-* 

?fr2JI#*/X6G- /j^Mt^^T, »Ki2 5(D^ 
«*Stf*2 5 a^MSCiotgsS^O^^-rutt) 

an. #e^2 s^wLfct&tfxu:. -A&m*22 

»«**fXWUlP 2 2 clZ§m-?2>ffllZ. 1'J 

[0 0 6 2] ~^:^ailS2 2 (CfeUiTttSf^ykWiSftfiS 
35^fl-ltl h>/»WJl*»ai*2 2W^flt»3 
n, 5 5t<Z>— :&?&J3l*;tfX6Gi 

»#X8Hjn2 2bi^»aiSn-5 

#t&*2 0OfltjSftffl/g3 OCMLT 1 OrctOr^i^t) 
0)ttt46tt^ — *\ «BS*Ufc=*}Mfl*2 2Wtt 
IJ5 3tl:»lT*. C(7)W»c*li*»tt7K«»tt3 8 

[0 0 6 3] -ifcrttam 2 2 <nTi$<n&m£ 0 dtt-* 

»fl1/K2 2W(Z)^itjgtt4ci;^J8iS. I, 0 0 0 k 

g/»+3 8kg/»=i, 0 3 8 kg/»(Dr»:fta 
gg* 2 2 v tt— #?£i4Jg|* 2 1 VctO BUKA f tt< . 3 

<0T. -*^i?7k2 IWtLTSftJBStlS. d 
CO -*?ftai^7K 2 2 v 5 (DMfcffi 2 9C 

RLtfeiW, «V7Kffi2 3l:RTJ;5K:l/T*Wl 
[0 0 6 4] ^»X6G 2 ld4UIUftaia>«Aft 

#J3 3tTH**aiBI|7 BtC«A$n^o CI (7)-^ 
[0 0 6 5] ^fr^tc. Sft*F 1 /j*b#ai£tt£&?$3 

«£-r*8P#xat>£ft:-r*. #x#si|£h 



(9 ) *MB¥8 - 2 1 5 2 4 3 

[0 0 6 6] at*, m^^^ffl^otcti, *ri:iei;t 
x y 7 6fltf&an*ffi*^»rJe* 2 0 wi: 

J: o THffi£tft?f> Lfc «<B«ffl«ifc»* 7 v ft<fl * 
C(7)mii«tt»*7 v6-*ft9#2 1 WtLtffifflt 

70 [0 0 6 7] fflxC«mmS«|7 B^tfXttWttSP 7 

£ £^3li£SflS2 6K«fc0S£lCttia2<D£j£ffl«3 7 

L>fc*^SU4 9 0 0 k g/#T&9, 1 3£Mi§ 

r*mii:2 9 3 kg/»Ataisn, -^m2it 

5 5 8 k g/$h -*^flJi§2 2T*3 8 k g/fl\ t&5t 
3 3 6 Nm 3 /^Xft6G 3 14 3 0 rTcDfttfU 
39 [0 0 6 8] C<7)cfc-9(C^X^6G 3 T<7)??jE*j«aS 

s£n&7km%<Dm&Jixumzm%-rz>t&fam5\&£ 

LT&<£. ^-CO^Xfr6G a #&©*P3 6£^LT£ 

sntH2 s^x^so 2 ^x^*^a«3 7icsijiiT 

30 [0 0 6 9] &B£i 3 6 \m&iP 1 !3«»T-6«8tffl(Z) 

a^3 7$:iSA^ 0 *«D*giPt«*mt»giT*iBi: 

H 2 S^X^SO? #X£^tT;tfXte6 G.i fc^S+'v 

tkm^*z£te<mo&tszt&'V£z>£o\z~rz>rz 

43, 3Ot0^X«:6G 3 lJ3 3 6 Nm J /»=3 7 2 
m> /#<&aflT*0, £3tK«3 7TIJU5, 6 00 
m 3 /»tO*VS&«9&*. ft 6, 0 0 0m 3 

[0 0 7 0] &H*F3 6lC*5^T«K;ft r -^X«jlR«Sl*- 
5»t # l/Tfil, 1 o ot^^xM^n^^ n 
2 s^x^so? #xat^£ttfc£*iga£*p i co^ia i 

a^6«9:*ii*n*. ^X^6Gj ttJ»#X0>--«*fc 
fife^n. ?${b$n^>. -eo?g^3(4±g2LfcJ:olcLT 

[0071] c^^cit, *«Maajttacc*3t»ra 

50 ±-T*H= StfX^SO: #Xtt. »*X6tftlC*l*l 
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(10) 



ttWWS - 2 1 5 2 <1 3 



17 

ft. ss*«iJia«fe^j6<ta4. 

[0 0 7 2] *>&*(C. JtffiUfcS'X^ZWCfcltS*/* 
7>XCOSc<i0i((i. QlWAtf8, 0 0 0 h ><7)gfcgfc£ 



ic9 



70 



to o 7 3] ±82o)Kiw(z*5^^T?&ai*<7)iaa[^>/kfi^ 

t-Sl] 



( 2 1 W) 




3 5to«^ 


4 5 r<z>*8£ 




6. 8 h 


8 . OH 


(6G.) 


as 




S5t 


(2 2 W) 




3 0 t 






0. 8 ^ 


1 . 0 h v/ft 


I ( 6 Gz ) 




3 3 r 


3 3t 



— 2 i ^.trjc-^^i^ 2 2 liitnzfft&M 

SO#XfrJJgiST&3£LTtftnflL.fc„ r<OI«iiiK^«! 

^icUT*i< £il|;#x£?$2s*£«&3£&#«»T^ 

[0 2] *#®Sl£H£&Ufc$&;>X:rABI. 
[133] @flXS*^ai^BSrSLfcflilS->X^AS. 
[0 4] ^^Wt-^^jgaS^^^i^X^AlCii 



30 



gtfi. 6. 6G-#«X. 6G. • fcftmmrtX. 6 

aftii. 8 -[5iiRia7K^«]^s, 20 -mm*. 21 

JfcJMWf. 2 1 a-»#7»XO. 2 1b-i$iJJ* 

2 1 c ■■mxxmma. 2 1 v — &&&& 

*. 2 1W- 2 2-=*» 2 2 a- 

##X#AP. 2 2 b-Saiftt&P^ 2 2c-##X 

mtaa, 2 2\v-r^*, 2 6 28 

3 4-J&*g|g, 3 5 -Sf«*{J«&g2i?. 
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(11) 



[si ] 



7A 



,7B 



6G1- 
21b 
21W— ^ 



22 --22c 



-6G3 



26' 




20 
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[02] 





<5i)mt.ci. fi mustt jf^mmm^ fi tmn^mm 

B 0 1 D 53/52 F 2 7 D 17/00 1 0 4 G 

B0 3C 3/16 BO ID 53/34 ZAB 

C 2 1 B 3/08 1 2 2 Z 

// F 2 7 D 17/00 1 0 4 1 2 6 
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